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Abstract of JP200031 9066 

PROBLEM TO BE SOLVED: To obtain a composition capable of producing a lamination type or flat 
type element by mixing BaNb206 with Ba5Nb4015 in a specific ratio and incorporating a specific 
quantity of B203 or V205 as a sintering assistant to simultaneously fire with a metal electrode such as 
silver. SOLUTION: Ba5Nb015 having dielectric constant of 39, dielectric loss (tan &delta ) of <1* 10-4 
and about -100 ppm/ deg.C temp, coefficient in microwave frequency band and BaNb206 having 
dielectric constant of 30, dielectric loss (tan &delta ) of <1 * 1 0-4 and a positive temp, coefficient are 
mixed with each other to be expressed by a formula, (1-x)Ba5Nb4015-xBaNb206 ((x) expresses 0-1). 
B203 or V205 is incorporated by <=7 wt.% in the mixture to obtain the low temp, simultaneously firing 
dielectric ceramic composition capable of simultaneously firing (at about 900-1200 deg.C) with the 
metal electrode of silver, copper, nickel, palladium, platinum or the like, which is used for a laminated 
capacitor as a dielectric. 
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itmm 1 1 vt(03x$mzti* b 2 o 3 xav 2 o 

5 & 7 «S%WTT#*1-Sffiia|SIi^SjSR««c-b 5 s 
(l-x)Ba 5 Nb 4 0 1 5 -xBaNb 2 0 6 

*b#t\ xtto-itr**. 
msm2 ] KcDitx-mmzti. b 2 o 3 xttv 2 o 

(l-x) Ba 5 Nb 4 0 1 5 -x(Ba!. y S 
r y ) Nb 2 0 6 

mm&x\ x. yt±o— ir*>*. 

[fl*JI3 3 Bi 2 0 3 , W0 3 , ZnO, NiO. 
CuO. LiF, Si0 2 . Sn0 2s Y 2 0 3 . P 2 
0 5 &tf Sb 2 O s 36>fe44»&»feWl8*ufel«2U: 
commZ. 0. 0 1~10£fi%-£*-f4;ri:£#S 

t -r & m& i xi± 2 mmm^mmmmw^ ? s 

[|«*«4 ] (boron ; B ) £ 5-7 0fiS% 

m$3 1 XJJ: 2IEH^ffi^[5lfi#MfiiciS1tfr^5 5 7 m 

am. 

[HM8R5J BatfPb. CaaVLaA»fe3ar4»6» 
taBR§iutiaCU:O7E»fc:J:^T0. 0 1-10* 

2iE«Offiffl|5|l^jKiOSft-fe5 S 7 
[fW<JS6] Nb#'Ta, TiCioTO. 0 1-1 

8 0 0-9 5 OraSSTffiJtlS £ i: fcWRfc 
tmWZR 1 Xt± 2iB«WffiiaRi«MiSSS«#-fe7 5 7 

[M#R8 ] luia-b SASMi , «Xtt- y * 
7l4lfifc<0RB*«lfi£c0Jt4t) % ISS#fiE 1 0-5 aWXTO 
39ffl$U3 Jtf 9 2 5-1, 27 5'Cff)mxm^tlh 

z t zmit-tmm 1 xu2Ibk^i»r>mm« 

Sfrte7 5 7?«J». 
[0001] 

MltLTSWS (multilayer) JUiTMM (planar) « 
[00 02] 



7 5-y ^«W±** < BWttfc 8tt*fc4Ht $>ti. m 

[0003] fCSW*SJlS5fl,fc LTHL 

7?°7\ fi71/7?l ^U-*, MCM (Multic 
hipModule) „ £<7)J; •p&HiaS 

±£fttf!S*3Q! (printing) UrflL Ltl^^M 
fcSILM (firing) i-*JIH*tt8rW*Uttrfca: 

[0004] rtamsifcLrn. & ipl -7^;k a 

7^A. 3"-;lxFXU t ^^A»^^'ffiffiS 

mtwMr. mjfii , 0 0 owssfcft, miss 

«A*9 5 0'CKLhT-$>§-fe5 5 7 ?B»fW=tt«BT* 
2rV>. A^y^A, aA&Var-^Htf^ti, 1. 3 

0 0X;X'i>£%j-&coX\ ±^ff)-ty 5 7 ?BK#& 

fiffSsWIfv^^d^jS* 4 **^ -7 

LTs -7^«oiS^r, iu& 
(±1 , 4 0 CCtelh-C**^ S^+Tli^tS-ftt 

4910-1 1 atmgJgcOfg^^ffiT'WIb=SrfttL(S' 
=5rt=SrV^ L*»L. 7X^(75pm#-fe7 S 7 ?*MWi 

v^kH«t. 10-6 aUHKOfiVMR3H»J£M& 

[ 0 0 0 5 ] us. mm^skizmmtix^hty s 7 

?!M#«'«±ffifoB aT i 0 3 ^*IUS!feT'* 

^ffllESTH'l.fctot, B i 2 o 3 Kzamm 

mmiXtetfyZy U » l- (glass frit) 

i». ztibcomi&mti, 100-1, 3ooic<o«8s 
x-h h fc» . jassfg^ y ^ x{ ifiijfflfiffliSpi, t 

[0006] iMttfrmb IX. #irW0 5-1 209 

1 9 5 0-1 00 0"C«ffiiBT«SKHrfi6 
4«l*+^^#|cov^HSS*iTV^. J: Dt¥L< 
{±. 18. 0-27. 01i%OBaTiO 3 , 31. 



!(3) 000-319066 (P2 0 0 0-87w6 6 



6-36. 3ftt%?)Ncl 2 0 3 . 27. 6-3 5. 6 
fttt%<0TiO 2 > 2. 5-8. l!tt%05Bi 
2 0 3 , 5. 6-9. 0Sfi%<7)Pb 3 0 4 #>fe«j£S 
il*±J*#fc. 1. 0-3. 0fig%WSiO 2 , 0. 
5-3. OtB^ZnO, 0. 1-1. 3MS%ff)B 
2 O 3 , 0 . 5 - 1 . 5Mft%<^C u O £M*S{gMS&II 

£&R&lLU ^ll-y^-h (green sheet) <7)ff£t 

»< ur*£t«>. imim<MkftT%wtr. mm. 

[0007] MHzHKfffltl «K)RR7fflBmf(c 
kLTkt (Mg, Ca)Ti0 3 t^7^aDLt 

lejen Mix . £ «offl)tft(± 1,000 °ciy± 

[0008] Aflcfttefflfc LTs ftRPPO 6-1280 
2 8-WMIt(4, Jt3(»Mt«BSsfi*srifrC, Ha> 

f&mz^xm^tix^i. ztui. 4o-8 5%« 

3-fU7^ (cordierite) , 10-4 0SS%c9 
B 2 0 3 s 5-5 0Sfi%WS i 0 2 frfcSria— f'-f 
h~B 2 0 3 -SiO 2 »±l«#10 0«*fflKC 
MUT. BM^ttTSrTi0 2 XttCaTiO 3 £ 

2 oa«wsiTr«aiir*-s«Ji-b5 s -v fmtmtfm 
[0009] w±e>£ dfcwtafcftfc. iitirtoR 

k |b]B#W&£ LT SEHSSH 1 £83£tS £ k it 

{4 . 9 0 0 •COT-CM1B*W«««&fe3& t: Sr £ it* < X i± 
*£>-f, «/^5^AHSS&ffiffl-r4fcAW±, 1. 

oooT^T«wsa*6«aFr*4. ki4T, ®x 

(CuO) fcSrifcft. MkLTWNrtttjfedtki: 
ftfcfcL 9 5 omTO«K^flStfffi^E« 

<%fttim^\ £*Ui, -StttSr-fc^S^SW 

s 7 mftueti i . 200-1, 30 
o °cmm b mxtemw&izitKZ'j,-^ ^mtnm 

uz&±.mimx'-mi-&fMzi&. »i x 1 o- * 



KTFOffiUiriPJcft (tan?) fc*Wc»tftfi*fc 

mmm^mmtf±m+PPnrc&Txmm$%k% 

[0010] 

;K /^m, 6£&kco£««IkllB$«L-ai 
[00 11] 

[00 12] 

( 1-x) Ba 5 Nb 4 0 1 5 -xBaNb 2 0 6 

mwc. x{io~i-cfcs. 

[00 13] 

[JSII&Stifeaffitt] OT. *JMB*J:9fWU=l!Wt 
!». 

[0014] #fPJ3t il>«lB#M^«ft-te7 5 -y 
^JWSWiBaOkNba 0 5 4»feft6. BaOfcNb 
2 0 5 koHt^Rtf i-ft-^BjfiOftSW^tWkLT 
ii s BaNb 2 0 6 tBa 5 Nb 4 Oj 5 

[00 15] Z.tlh<F>0%. Ba 5 Nb 4 0 1 5 {4, V 

ivmimffiMx-mnm-s 9x-s> <o . mmak 

(tanff ) *»1 X 1 0- 4*ilTS)0s ZLX®- 1 o 
0ppm/"Cc0f^l;*^Sf^2r*-ri.o BaNb 2 0 
6 0T* D . 1X10-** 

[00 16] Ltzifr>X, BaNb 2 0 6 kBa 5 Nb 

4 o 15 fc3t«#t6i:. A^mwmmm&.b/h 

SS. Ba 5 Nb 4 Oj 5 ftJWHTftfflLTt 

MisftV^s ff*L<l4Ba s Nb 4 O t 5 5 0- 
99. O^JUXb. BaNb 2 0 6 0. 0 1 — 5 0* 

[0017]^, BaNb 2 0 6 kBa 5 Nb 4 0 
, 5 \il , 2 5 0iCW±t«BS**fi*«h.SJtA, IE. 

V\ *Z.X\ B 2 0 3 ,V 2 0 5 < La 2 0 3 ^k'CD« 
WmtWfalX* 9 0 0-1, 200'CXm^tll 

[0 0 18] -f-LT, ififStioT, 8SWJ*0. 0 1 

-loaraoftHrt-cstaLTtAvv, 

WkLT(4. Bi 2 0 3 , W0 3 . ZnO, NiO. C 
uO s L i F s Si0 2 . Sn0 2 , Y 2 0 3 , P 2 0 
5 X{±Sb 2 0 5 *WfeilS. *V-h (Zinc 
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-Borate. ZnO'B 2 0 3 ) . if<n*/W— h (Borosilicat 
e) (OX *'n^ (boron) #5-7 Ofifi%^*$ 

[ 0 0 1 9 3 *LT, *^Hj|c7)-fe7 5 -y B 
a£Pb. Sr. CaXl&LaXW&t&ZbWX'Z. 

fwiiia o . oi~io ^%cD®.mmi± u\ 

^b^ommtm^.-fhmm.ifihh. ttz. Nb^T 
aav'T i tuaws £ t #t'i . touuBi o . o 

1-1 0*/W<O*l&Wff*U\ S^*«E^H& 

[0020] *^Bj60iim#:-fe 757^ mourn 900 
dfA-A-^^ (npo mlcc) mm&zttfz°% 

* . 4 Jfe, 1 GH zfcLbOJBfcR-C 1X10-4 JjlTO 

™7>-T-i-, MCMsSriTOjliifiPiHitffiffl-f 4 
£ k 4, ^ LT . 900-950 WMS&gffiK 
HT-«m#ttSS-fk*%f^< . ( r . ) 

#±3 0ppm/ o CJ^lTT•*•i.aiS;^Gll* i ■^;v^7tft. £5gL 

[0021] OT. *3Wflt JOIWfcafi^v^BWWK 

[0 0 2 2] [|HUI1]HK9 9. 9%cOBaOkN 



b 2 0 5 &Ba : NbWib&U : 2t5 : 4ttcl£o 
*fc<OSftJtYl : li:&$J:3K:A*U RJffcg^cO 
(Yttria stabilized Zirconia) £{£ffllT24 

[0023] m&ztifcx? y a-^-7>t- 1 0 o°ct 

W!feLT**ttt*Lfcfl, 77!^«3fcA;fx. 1. 
10 0W2lffli« (calcination) Lfc. Ml^fL 
itBaNb 2 0 6 tBa 5 Nb 4 O t 5 

Jt$TiS£U Mlt LTs B 2 o 3 X(iv 2 o 5 

£-jaraam 1 . uneatexa t Rat©**? 2 4 «ra 
[0024] y tenant lxtH y t 

--)VT)\si-)\> (PVA) fclMJfiWDlLfct*. 

7-i-;WkL/to ^-a-A-toSfufeftstsfc 1 . 0 

0 0kg/cm2 C0Ej]X\ ittgl 0mm. «$4 — SmmiOv- 

y y-ymziSM 1 . £ ti£ 8 0 0 ~ 950 "c w$eh-c^ 

m#H^T"M*S Lfc. ^aSLSfi 1 0 5°CT* 

[00253 iWSiiJW^fcttUBWNrttSHKfc. 
f^Wtttliti-W r- • A>#-K:fl; (Hewlett Pack 
ard) McOH P 4 1 9 4 A yV-fyxfttm ( Impedan 
ce analyzer) TjftgU GH zjgjSSR^Sf <0^«# 
ttiiHEfflSffiSSi (Post resonator) fcttBl/Ct:* 
-U-y b • A>#- HttR©H P 8 7 2 0 C QWHHfttf 
H (Network Analyzer) TfflJgLfc. 

[0026]^lt. ( 1-x) Ba 5 Nb 4 O t 5 - 
xBaNb 2 0 6 fcB 2 0 3 . V 2 0 5 £ffi&0LfcP« 
0 0-9 5 OTCCJWSLfcJ:* 

[00273 
[HI 3 



(1-x) Ba 5 Nb a O l5 -xBaNb,( ffl >*V ?' * S 




mmmm.%) 
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mm 


mm 
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(tan 5) 
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(ppm/*0) 


B 2 O a 
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900"<C 


4.83 


39 


2X10-" 


70 


1.0 


0 


900"C 


5.0G 


32 


4X10-" 


60 


0 


0.3 


900°C 


5.32 


29 


lxiO- 4 


70 


0 


1.0 


900t 


5.47 


30 


6X10-" 


60 


0.2 


0.3 


0.3 


900°C 


5.96 


44 


5X10-* 


20 


0.3 


0.2 


900°C 


5.72 


40 


6X10" 8 


12 


0.3 


0.1 


900^ 


6.01 


44 


5X10~ S 


6 


1.0 


0.3 


900<C 


5.70 


40 


5X10 _I! 


-10 


1.5 


0.3 


900t 


5.62 


40 


6X10-6 


-16 


2.0 


0.3 


900X; 


5.56 


38 
42 


7X10" 6 


-26 


0.1 


0.3 


0.3 


90OC 


5.92 


4X10-5 


■38 


0.3 


0.2 


900t 


6.04 


43 


5X10'« 


-46 


0.3 


0.1 


gotfc 


5.86 


42 


4X10-5 


-56 


1.0 


0.3 


900^ 


5.56 


40 


5X10" S 


-20 


1.5 


0.3 


900T; 


5.50 


40 


6X10-6 


-4 


2.0 


0.3 


900"C 


5.47 


39 


6X10-5 


14 


7.0 


0 


900*0 


5.49 


35 


9X10"« 


■40 


0 


7.0 


900=0 


5.90 


41 


2X10-3 


15 


5.0 


5.0 


9000 


5.85 


40 


1X10-3 


•33 


0.0 5 


0.3 


0.3 


900t: 


5.96 


41 


4X10-5 


40 


0.3 


0.2 


900"C 


6.03 


43 


4X10-5 


33 


0.3 


0.1 


9oot; 


6.11 


42 


4X10-' 


25 


1.0 


0.3 


9000 


5.62 


41 


4X10"5 


10 


1.5 


0.3 


9000 


5.61 


41 


4X10-6 


15 


2.0 


0.3 


9000 


5.68 


41 


5X10-5 


25 


0.0 


0.3 


0 


900*0 


5.96 


41 


3X10-5 


-90 


1.0 


0 


900*0 


5.26 


40 


3X10-» 


•80 


1.5 


0 


900*0 


5.17 


40 


4X10-5 


-70 


2.0 


0 


900*0 


5.37 


40 


4X10- 5 


•60 


1.0 


0.1 


900*0 


5.39 


40 


4X10-° 


-75 


1.0 


0.3 


900*0 


5.39 


41 


4X10-5 


-72 



[00 28] tffle*l{3Stf-J:3fc, *JWHcJ:*-fe? 

3W"6£fca*"e§s. BWWteo-^Ss mm 

ifc**T*6. MIX* f»7LC7^W. f77T 

ari^/^t, mcm, maatttzn 

is? (NPO MLCC) t«flW6£i:*iTSft. 

[0029]-*. mmzmmm& < p c smmmw? 
*w&tht&>fo* tfvt'~-)i<yi-yiu (p 

VB ; Polyvinyl butiral) t °IMM£^ B Mcr>-^y 5 
-y ?¥Mt t d fc^rtSMfc&A 1 . 2 4 ■MBftd' L 
ts f— 7« (tape casting) 'J fcSBBLfc. 

£*l£ffii*t (deairing) Lfcft, f—rjt^S (tape c 
aster) SrffifflLT. Jf $ 1 0~1 0 0//mC?I^ii 



tmftonLfc. cftfetJiBeBtwa*. 4o~7o 

SfcfflBrLJfcSL *»#jPCDg (binder burn-out) 

set *» & . 9 o o °cx- 2 tzmm Ltz . S 
mm$M\mmmmLtzm%, (insert 

ion loss) ^idBOTti6ifflSH6J:OKhJt«rtt^ 

[0030] [«M 2 ] MlEHjiM 1 1 mmm&v 
(1-x) Ba 5 Nb 4 0i 5 -xBaNb 2 O s fcB 

2 o 3 . b 2 o 3 s v 2 o 5 mmLtzmmmmsm 

fflSU Ztl%W$#El 0-ii atmOTcOS7C»H 
IT«l*. dtL^WlM^O'M^tt. IiHW'!4K. 
t/'fMtffiSi: (Insulation Resistance. IR) a:S2tC^ 
t\ 

[003 1] 
[«2] 
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(1-x) Ba,Nb 4 0„-xBa 



m.f& 




m 


®3? 




Mil 




I R 




B 2 0 3 


v 2 o s 


CO) 






(tan 6) 


■C) 






0 


0 


1250=0 














0.3 


0 


950^ 










3.0xl0 12 




0 


0 


1250O 














0.3 


0.3 


9500 










5.5xl0 12 


0.1 


0.3 


0.3 


950O 


5.91 


41 




-38 


6.2x1012 




0.3 


0.3 


950O 


5.84 


40 


14 


14 


8.1x10'* 


0.2 


0 


0 


1250O 


5.87 


41 


•98 


-98 


2.9xl0 12 




0.3 


0.3 


950O 


5.97 


43 


16 


16 


7.5x1012 


1.0 


0 


0 


1250O 


5.22 


39 


76 


76 


6.1x100 



[0032] msMi2msMrt>* *mizz& ( i - 

x) Ba 5 Nb 4 Oj 5 -xBaNb 2 0 6 Sffttt&tf 

b 2 o 3 s v 2 o 5 zmLimmimmmt. mm 
m%x-9 2 5~i, 27 5°c<Di^mrzimmmx'h 
h t#> , mmf- 1 irjvmM t mmmmffizfo & z. 

ktfftfri. Wc, K*8Bfc#l x l o - ^ OTiSW 
WBLMWclb^T 1/1 0&&kfrZ\i1&>s m&M 

&k~?j? vmmiamfQWk&ffl tcmrc* & . 
tt#± 3 Oppm/'Cct D^h^ < fcStfrr. iiBScSitj&qsi 

mu&cDm&£m\t&fzMzi±wi?;i o^ am_b-c 

[0033] i b mwmmx\ iris 



atmJ^TC0}l7C«HMT-m LXWEUgn ( nul ti 1 ayer 
device) £«»Lfc. »L^JW#l*(C/h3l»iJtA 

[0034] immm (l-x)Ba 5 Nb 4 0 

15 -xBaNb 2 o 6 mmmzimmmmt lx z 

nO s CuO, NiO % B i 2 0 3 , W0 3 , Sb 2 0 
5 , L i F s S i 0 2 s Sn0 2 .. Y 2 0 3 , P 2 0 5 

Kt'comm. atwnv* 5-7 oMx-attfuttf 

Witf. 4 B a O • A 1 2 0 2 - Si 
0 2 • B 2 0 3 . 2MgO • A 1 2 0 3 • 2 B 2 0 3 , 
ZnO • B 2 0 3 &£«>Kn5'U*-K5GijKl/-h* 

wn l , * LTfrien»J 1 fc m^mx-mmm 

[0035] 
[*3] 



(l-x) Ba s Nb 4 O ls -xBaNb a O„ (x 



-• 1 ) mf&^maw. 







CO 


(%) 


S b z O s 


Bi 2 0 3 


CuO 


SnO s 


x=l 


0. 3 








1 2 5 0O 


1 4 


1. 0 








1 2 5 00 


1 8 




1. 0 






1 1 0 0O 


1 5 






0. 3 




1 00 0O 


1 7 








0. 3 


1 2 5 0O 


1 5 



[0036] 



[*41 
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(1-x) Ba 5 Nb„O 15 -xBaNb 2 O 0 (x = Q) 








m m ?a & 

<X) 


n m m 
(%) 


S b z 0 3 


WO, 


C uO 


Zn0 2 


X =1 


0. 3 








1 2 5 0°C 


1 5 


1. 0 








1 2 5 0"C 


1 5 




1 . 

0 






1 2 5 01C 


1 6 






0. 3 




1 1 0 0°C 


1 3 








0. 5 


1 2 5 0t 


1 4 



[0037] m&sw&Avmfre*. mmim i o o 3 s ] 
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sssllsi 



sil3sSis32SSS3 



??? 




333 



[0039] 

2 0 5 l LiF, Ti0 2 , W0 3 . P 2 O g , SnO 
Ifcfcfe-t. Sb 2 0 5 U^tt£|ft|±3-frSi:i:i>fc: 



Wet. Bi0 3 1 y 2 o 3 ^SjIJi]i«?aSffiSt^ii 
«M»4*WffC\ B i 2 0 3 iift^tt^ Y 2 0 3 {± 
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[0040] [9GKH4] (l-x)Ba 5 Nb 4 0 
15 -xBaNb 2 0 6 (x = 0) ffiJfftfcfc^T, B 
aCDftbDfcPb. Sr. Ca. La£. NbOfU>>5 
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